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Title: /Electrically controlled mirror for a motor vehicle. 


The present invention relates to an electrically 
controlled mirror for a motor vehicle, provided with a 
support to be mounted on a vehicle for a mirror housing 
having a mirror plate movable in said mirror housing and 
5 electromechanical means for adjusting the mirror housing 

relative to the support and the mirror plate relative to the 
mirror housing, and with any means for accommodating one or 
more other functions, such as mirror heating, electrochrome 
dimming of light falling on the mirror plate, various 

y 10 lighting functions, remote control means, etc. in the mirror 

^ housing. 

W The current development in the field of mirrors for 

Lj motor vehicles is directed to accommodating a large number of 

W functions in these mirrors. Apart from the primary mirror 

^ 15 functions, i.e. the electric control of the mirror housing 
Q relative to its support on the vehicle, and of the mirror 

^ plate relative to the mirror housing, there is the need to 

."S accommodate other functions in the mirror housing as well, in 

5 particular a mirror heating, the electrochrome dimming of the 

20 light falling on the mirror plate, for instance if a vehicle 
coming from behind has its lights adjusted incorrectly and 
shines too much in one's own mirrors, all types of lighting 
functions, such as for instance an indicator or a downwardly 
shining lamp (puddle light) and even remote control means 
25 for, for instance, unlocking the vehicle remotely. Such 

multiplicity of functions does not only require all kinds of 
mechanical constructional adaptations with regard to the 
components that have to be accommodated in the mirror housing 
for realizing the various functions, but also requires all 
30 kinds of electronics and a relatively large cable tree that 
should be introduced into the mirror housing. 

However, against this increase of the number of 
~ f unctions ^t ha are— to"^be — is— the— aim 

to reduce the system costs and to increase the quality and 
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reliability of the product, which requirements are' usually 
difficult to match. 

The object of the invention is to provide an 
electrically controlled mirror for a motor vehicle, in which, 
5 in a constructional sense, the possibility of realizing a 

large number of functions in the mirror housing is offered in 
a simpler manner, while in addition, the system costs are 
limited and the quality and reliability of the product are 
increased. 

10 To that end, in accordance with the invention, the 

electrically controlled mirror as described in the opening 
paragraph is characterized in that the mirror housing 
comprises one single build-up element on which said means are 
provided, in which build-up element a reinforcement element 

15 is provided for increasing the rigidity and strength of the 
build-up element. 

Whereas formerly, the means for adjusting the mirror 
housing relative to the support, the means for adjusting the 
mirror plate relative to the mirror housing, and the means 

20 for realizing the desired other functions in the mirror 

housing had to be incorporated into the mirror housing as 
separate components, the invention provides one single build- 
up element on which the various components, whose individual 
housings have been removed, can be directly provided; in 

25 other words, the housing of at least a number of these 
components is of common design. By forming the build-up 
element as one whole and manufacturing it from a plastic, a 
type of this common housing is obtained that has favorable 
manufacturing costs. The reinforcement element is preferably 

30 made of metal and is in particular insert -molded in the 
plastic build-up element in wholly or partially folded 
condition. This further contributes to the strength of the 
build-up element. Although the reinforcement element may also 
be formed from other materials, for instance a glass fiber- 
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advantage that the reinforcement element can be designed as a 
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mult i -core electric conductor for the functions to be 
realized in the mirror housing by means of the above- 
mentioned means. In other words, the electric cable work for 
the various components can also be integrated into the build- 
5 up element, so that in the mirror housing no separate cables 
need to be passed to the various components. 

In particular because of the plastic construction, 
various spaces can be provided in the build-up element during 
molding. For instance, the build-up element may have a space 

10 accommodating an electronics unit for controlling the various 
functions. Thus, the electronics of the separate components 
can be concentrated in one space to enable an integrated 
design of these electronics, such as for instance with a 
common microprocessor, by means of which the control of the 

15 various functions in the mirror housing can be realized. 

Further, the build-up element may have a space for the 
means for adjusting the mirror plate relative to the mirror 
housing. These means may comprise, in a known manner, two 
motors, transmission members and spindles for rotating the 

2 0 mirror support having a mirror plate provided thereon about 

two mutually perpendicular axes. These means are normally 
secured on a mounting plate in a separate housing. However, 
in accordance with the invention, the mounting plate can be 
secured directly on the build-up element. 

25 In a preferred embodiment, the build-up element has 

one space for both the electronics unit for controlling the 
various functions, and the means for adjusting the mirror 
plate relative to the mirror housing. The electronics unit 
for controlling the various functions comprises a printed 

30 circuit board which, preferably, is connected to said 

mounting plate or forms a whole therewith. In particular, at 
least a part of the electronics of the electronics unit may 
be located on the other side of the mounting plate where the 
means for adjusting the mirror plate relative to the mirror 
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Further, the build-up element may have a space in 
which, in cooperation with a space in a mounting base element 
in the support, the means for adjusting the mirror housing 
relative to the support are accommodated. Hence, both 
elements surround said means, consisting of a motor and a 
transmission mechanism for rotating the mirror housing around 
a shaft in the support. By giving this shaft a hollow design, 
the cable work of the mirror can be passed therethrough from 
the vehicle and connected to the electric conductor 
integrated into the build-up element . 

It is further observed that in the build-up element, 
one or more further spaces for lighting means may be present. 
For instance, a lamp fitting may be directly provided in a 
space in the build-up element. 

When all components have to be provided in the mirror 
housing as separate units, they will also be separately 
wired. This means for instance one cable having two cores for 
the means for adjusting the mirror housing relative to the 
support on the vehicle, one cable having six cores for the 
means for adjusting the mirror plate relative to the mirror 
housing, one cable having two cores for a puddle light, one 
cable having three cores for the mirror heating and the 
electrochrome dimming, etc. Through the use of a common 
electronics unit, the number of cables can be reduced and, 
when integrated into the build-up element, be limited to one 
strip-shaped conductor. In accordance with the invention, the 
number of cores in this strip-shaped electric conductor can 
be further limited; to this end, the electric conductor 
comprises an input conductor having two feed lines and at 
least one data line. Over the data line or lines, digital 
serial information is passed on multiplex basis from the 
vehicle to the electronics unit and control signals are 
provided by this electronics unit over relevant cores in the 
electric conductor for controlling the various components in 
the mirror housing^^ — — — ^ ^ 


In accordance with a further facet of the invention, 
the cable work of the mirror can be connected from the 
vehicle, via the space in the mounting base element in the 
support, to the electric conductor integrated into the build- 
up element. In this regard, a particularly simple connection 
is obtained when the connection of the cable work from the 
vehicle to the electric conductor extends through the shaft 
via which the mirror housing can rotate relative to the 
support on the vehicle. In a concrete embodiment, a connected 
is provided in said shaft, to which connector the cable work 
from the vehicle is connected, while the electric conductor 
comprises a plug which, when the build-up element is being 
slid over the mounting base element, is plugged into the 
connector. The connector with the cable work connected 
thereto from the vehicle can for instance be provided in said 
shaft by a bayonet joint. Of course, the connector may also 
be connected to the electric conductor and inserted into that 
part of the build-up element, for instance again by a bayonet 
joint, which is slid over the mounting base element, while 
during the sliding of the build-up element over the mounting 
base element, a plug at the end of the cable work coming from 
the vehicle is plugged into the connector. 

As mentioned, the means for adjusting the mirror plate 
relative to the mirror housing may be provided on a mounting 
plate. In accordance with yet another facet of the invention, 
the space for these means may then comprise projecting, pin- 
shaped parts which form one whole with the build-up element 
and on which the mounting plate can be fixed by a clip 
connection. Such clip connection can in particular be 
obtained by a clip fixedly provided on the mounting plate. 

In a specific embodiment, these pin-shaped parts 
comprise a widened portion and, adjacent their free ends, a 
narrowed portion, while the mounting plate slid over the 
narrowed portion is clamped between the upper edge of said 
w idened portiQrL_,and^a^ cove r— e-lemen t— which' is^pr e sentT^f or^ t he 
drive means to be provided on the mounting plate for 
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adjusting the mirror plate, the cover element being secured 
by a clip connection. In the same manner as in the above- 
mentioned embodiment where the clip is fixedly provided on 
the mounting plate, the clip connection can here be obtained 
5 by a clip fixedly provided on the cover element. 

The invention will now be specified with reference to 
the accompanying drawings. In these drawings: 

Fig. 1 is a side elevation of the build-up element 
according to the invention; 
10 Fig. 2 shows the method in which the multi-core 

electric conductor is integrated into the build-up element; 

Fig. 3 is an exploded view of the build-up element and 
the mounting base element meshing therewith; while 

Fig. 4 shows the manner in which the mounting plate 
15 can be secured in the build-up element. 

In the Figures, identical parts are denoted by 
identical reference numerals. 

The Figures show from various sides the build-up 
element 1 according to the invention as it can be secured in 
20 a mirror housing which can be rotatably attached to a support 
fixedly connected to a vehicle. This mirror housing has a 
mirror plate provided therein for movement, and also contains 
electromechanical means for adjusting the mirror housing 
relative to the support and the mirror plate relative to the 
25 mirror housing. 

The electromechanical means for adjusting the mirror 
housing relative to the support comprise a motor and a 
transmission mechanism engaging a shaft on the support; these 
means are in practice and also hereinafter referred to as 
30 'power-fold unit'. The electromechanical means for adjusting 
the mirror plate relative to the mirror housing comprise two 
motors fixed on a mounting plate, an associated transmission 
mechanism and spindles for rotating the mirror plate about 
two mutually perpendicular axes around a pivot point, formed 
3 5 by a ba 11 jo i n t^provJ^ded_bet we^^^ ^t he" 

mirror plate; these means are in practice and also 


hereinafter referred to as 'mirror actuator*. Such 
electromechanical means are known. 

Further, various other functions can be accommodated 
in the mirror housing; in the present embodiment, means are 
present for realizing mirror heating, electrochrome dimming 
of light falling on the mirror plate and a 'puddle* lighting. 
These means, too, are all known per se . 

^ As the present invention relates to the construction 
and positioning of all these means in the mirror housing 
rather than to the operation thereof, the operation will not 
be discussed any further, unless this is necessary for the 
explanation of the present invention. 

The build-up element 1 is molded from a synthetic 
material, in particular from a hard type of plastic. Insert - 
molded in the build-up element 1 is a multi-core electric 
conductor 2 in the form of a strip. Fig. 2 depicts the build- 
up element 1, substantially viewed from the top side, with 
the upper portion thereof removed according to the line I-I 
in Fig. 1, to enable a top plan view of the electric 
conductor 2. The strip-shaped conductor, folded more than 
once, is integrated into the build-up element, as appears 
from Fig. 3, where the conductor 2, lifted from the build-up 
element 1, is shown. In particular, this Figure demonstrates 
that parts of the strip-shaped conductor are folded over in 
different manners, depending on the place in the build-up 
element where the relevant conductor parts are to be guided 
to. By arranging the conductor 2 in this manner, the rigidity 
and strength of the build-up element are moreover increased. 

The build-up element 1 has various hollow spaces. For 
instance, a cylindrical space 3 is present both for the means 
for adjusting the mirror plate relative to the mirror 
housing, i.e. for the mirror actuator, and for the 
electronics unit for controlling the various functions. For 
that purpose, the mirror actuator and the electronics unit 
ajre^jQOunted -on— a-mounfeing— pl-at actuator and 

a part of the electronics unit provided on one side, and the 
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other portion of the electronics unit provided on the other 
side of the mounting plate. The mounting plate is fixed 
adjacent the top side of the hollow space 3. The electric 
conductor 2 partly extends through this hollow space 3, as a 
result of which the connecting points of the separate cores 
of this conductor lie directly against the connections of the 
electronics unit on the mounting plate and the soldered or 
welded joints can readily be realized. This will be discussed 
in more detail hereinbelow. 

There is further present a hollow space 4 for the 
means for adjusting the mirror housing relative to the 
support, i.e. for the power- fold unit 5. An edge 6 bounding 
this space at the bottom side thereof can be slid over a 
mounting base element 7 (see Fig. 3) rotatably mounted in the 
support which is to be fixed on a vehicle. The space that is 
formed by the hollow space 4 in the build-up element 1 and 
the hollow space in the mounting base element 7 after these 
two elements have been slid one into the other, comprises two 
portions, viz. a high portion 8 for the motor 9 of the power- 
fold unit 5 and a low portion 10 for the transmission 
mechanism 11 thereof. This transmission mechanism 11 engages 
a hollow central shaft 12 fixed on the support on the 
vehicle. Such transmission mechanism is described in detail 
in, for instance. International Patent Application 
WO 97/43144. 

Further present in the build-up element 1 is a hollow 
space 13 in which a fitting for a puddle light 33 can be 
provided. This hollow space 13 can be shut off by a light - 
transmitting cover plate 34. 

The strip-shaped multi-core electric conductor 2 as 
visible from the top in Fig. 2 comprises an input conductor 
14 which in the exemplary embodiment shown comprises three 
cores, viz. two feed lines and one data line suitable for 
transmitting digital serial information on multiplex basis. 
WhenT t fie mirror Ts being mounted on the vehicle, the input 
conductor 14 should be connected to the cable work extending 


from the vehicle through the support of the mirror housing 
and in particular through the hollow shaft 12. Provided in 
this hollow shaft 12 is a connector for said cable work, to 
which connector the plug at the end of the input conductor 14 
is connected when the build-up element 1 is being slid over 
the mounting base element 7. To that end, the three-core 
strip-shaped input conductor 14 extends through an opening in 
the top side of the build-up element 1 at the location of the 
top side of the low portion 10 of the hollow space 4, to the 
connection in the hollow shaft 12. The other end of the 
three-core input conductor 14 ends in the hollow space 3 for 
connection to the electronics unit on the mounting plate 
therein. Via an opening in the top side of the high portion 8 
of the hollow space 4, two cores 15, 16 of the strip-shaped 
conductor 2 extend from this electronics unit to the motor of 
the power-fold unit 5. Further, via an opening in the top 
side of the build-up element 1, two cores 17, 18 extend from 
the electronics unit downwards behind the hollow space 3 to 
the hollow space 13 for the puddle light 33. Finally, three 
further cores 19, 2 0 and 21 are present which extend 
rightwards from the electronics unit in Fig. 2 and to which 
the connections for the mirror heating and the electrochrome 
dimming can be connected. Fig. 3 shows how the strip-shaped 
conductor 2 is split into different parts and how, folded in 
a specific manner, it is insert-molded in the build-up 
element during the manufacture thereof. When the electronics 
unit has been fixed in the hollow space 3, the ends of the 
ten cores of the strip- shaped conductor 2 project through the 
printed circuit board of the electronics unit and are fixedly 
soldered thereon to the relevant electronics components; see 
Fig. 4. Here, the printed circuit board forms a part of the 
mounting plate 22. However, it will be understood that the 
printed circuit board and the mounting plate can be 
constructed separately from each other, while they may 
actually be direct lyi_conne_at.ed_to^each--othe-r'.- 
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During the molding of the build-up element 1 , 
projecting pin-shaped parts 23 are formed at the same time. 
These pin-shaped parts have a widened portion 24 and, 
adjacent their free ends, a narrowed portion 25, Although the 
mounting plate 22 can be secured directly on these pin-shaped 
parts by a clip connection, with the mounting plate being 
slid over the narrowed portion 25 of the pin-shaped parts 23 
and clamped between the top side of the widened portions 24 
and the clips present therefor, while the clips may or may 
not further be fixedly mounted on the mounting plate, in the 
exemplary embodiment shown it is not the mounting plate 22 
itself but a cover element 26 (see Figs. 3 and 4), present 
for the mirror actuator 2 7 to be provided on the mounting 
plate 22, that is secured by a clip connection 28, which can 
again be obtained by clips fixed on the cover element. As the 
mirror actuator is directly secured on the mounting plate in 
the hollow space 3, a separate actuator housing, which would 
be present if the mirror actuator were mounted in the mirror 
housing as a separate component, can be dispensed with. 

Finally, it is observed that the build-up element 1 
comprises a number of mounting lips 29-32, whereby the build- 
up element can be secured in a mirror housing. 

The invention is not limited to the exemplary 
embodiment here described with reference to the Figures, but 
also relates to all kinds of modifications hereto, of course 
in so far as they fall within the protective scope of the 
following claims. For instance, instead of one, two data 
lines may bemused, the number of cores in the strip-shaped 
conductor 2 may be extended if more functions have to be 
accommodated in the mirror, such as for instance an 
indicator, remote control means or an antenna system. Of 
course, for these provisions space must be created in the 
build-up element, so that the functions thus obtained need 

not be arranged in the form of a component which is to be 

^e_p.arately--mounted--in--the"mirro^Roi^ in a housing of its 

own and with its own cable work. Further, it will be 
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understood that the shape and size of the build-up element 
are . determined by the number of functions to be accommodated 
in the mirror housing and the maximally acceptable size of 
the mirror housing; in the electronics unit itself, there 
5 prove to be no limitations in practice. 



